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Introduction {#ams2475-sec-0004}
============

Carvedilol is a non‐selective β‐adrenergic blocker with an α‐adrenergic‐receptor blocking effect. It is widely used to treat ischemic heart disease, atrial fibrillation, and chronic heart failure.[1](#ams2475-bib-0001){ref-type="ref"} Intoxication of β‐blockers mainly manifests as cardiovascular dysfunction, but respiratory manifestations have rarely been reported. Here, we report a case of a 41‐year‐old man who ingested 300 mg carvedilol in a suicide attempt and developed wheezing that persisted for approximately 60 h. He was treated with a short‐acting β2 agonist (SABA).

Case Presentation {#ams2475-sec-0005}
=================

A 41‐year‐old man was transferred to our emergency department (ED) with a deteriorated level of consciousness. The patient had a cardiac resynchronization therapy defibrillator implanted for dilated cardiomyopathy 8 years prior and was treated with paroxetine for major depression. He did not have underlying bronchial asthma or episodes of acute exacerbation of cardiac failure. The patient's family reported that he had ingested 300 mg carvedilol and 7 mg lorazepam, which were his usual medications, along with alcohol, in a suicide attempt after a quarrel with his mother 8 h before arriving at the hospital.

The patient's vital signs on arrival to the ED were as follows: blood pressure, 72/44 mmHg; pulse, 90 b.p.m.; respiratory rate, 26 breaths/min; oxygen saturation, 80% on ambient air; and Glasgow Coma Scale score 13 (E3V4M6). On physical examination, the wheezing was audible with normal cardiac sounds. Arterial blood gas analysis under 5‐L facial mask oxygen showed mild respiratory acidosis (pH 7.32; PaO~2~, 92.1 mmHg; PaCO~2~, 52.0 mmHg; and HCO~3~, 26.2 mmol/L). The level of B‐type natriuretic peptide was 9.3 pg/mL and other laboratory examinations were within the normal limits. Chest X‐ray showed no infiltrate or cardiac enlargement (Fig. [1](#ams2475-fig-0001){ref-type="fig"}). The electrocardiogram showed sinus rhythm followed by ventricular pacing (Fig. [2](#ams2475-fig-0002){ref-type="fig"}). We suspected that the hypotension was due to hypovolemia, because ultrasonography showed a collapsed inferior vena cava and the blood pressure increased to 90 mmHg following administration of 500 mL fluid.

![Chest X‐ray showing no cardiac enlargement or pulmonary edema in a 41‐year‐old man with persistent wheezing caused by carvedilol overdose.](AMS2-7-e475-g001){#ams2475-fig-0001}

![Electrocardiogram of a 41‐year‐old man with persistent wheezing caused by carvedilol overdose, showing sinus rhythm followed by ventricular pacing.](AMS2-7-e475-g002){#ams2475-fig-0002}

The wheezing and hypoxia persisted, requiring oxygen supplementation. The patient was admitted to our intensive care unit for continued monitoring of respiratory status. Cardiac ultrasonography showed reasonable left ventricular contraction (ejection fraction rate of 45--50%) and respiratory collapse of the inferior vena cava, indicating a hypovolemic status. In the absence of a known diagnosis of bronchial asthma, we suspected that the wheezing or bronchospastic reaction was triggered by carvedilol. The patient was treated with inhaled procaterol hydrochloride hydrate on demand in addition to activated charcoal. The patient's mental status normalized on day 2. The wheezing and hypoxia gradually improved and disappeared by the morning of day 3. The course of the hospital stay was uneventful without bradycardia or hypotension, and the patient was discharged on day 5. Because there has been no recurrence of wheezing for 2 years, a diagnosis of wheezing caused by carvedilol intoxication was supported.

Discussion {#ams2475-sec-0006}
==========

Carvedilol is a non‐selective beta‐adrenergic (β1, β2) blocker with an alpha (α1) adrenergic receptor blocking effect that is used to treat hypertension, ischemic heart disease, atrial fibrillation, and chronic heart failure.[1](#ams2475-bib-0001){ref-type="ref"}, [2](#ams2475-bib-0002){ref-type="ref"} Carvedilol is lipophilic, and approximately 25--35% of the oral dose is bioavailable; its half‐life ranges from 7 to 10 h following oral administration.[2](#ams2475-bib-0002){ref-type="ref"}

Theoretically, β‐blockers could induce bronchial smooth muscle contraction or bronchospasm and might thereby exacerbate bronchial asthma. Non‐selective β‐blockers might induce bronchospasm, reduced airway conductance, and forced expiratory volume within a second, which can exacerbate bronchial asthma and chronic obstructive lung disease.[3](#ams2475-bib-0003){ref-type="ref"}, [4](#ams2475-bib-0004){ref-type="ref"} However, to the best of our knowledge, there is no evidence suggesting that β‐blockers induce bronchospasm or bronchial asthma in non‐asthmatic individuals.

The primary manifestations of β‐blocker intoxication include cardiovascular dysfunctions such as bradycardia, hypotension, and cardiac arrest, and miscellaneous symptoms such as vomiting, seizures, change in mental status, hypokalemia, and hypoglycemia.[5](#ams2475-bib-0005){ref-type="ref"}, [6](#ams2475-bib-0006){ref-type="ref"} In the present case, the patient had an altered mental status, hypotension, and wheezing. The deteriorated level of consciousness could be attributed to the co‐ingestion of alcohol and benzodiazepines. The hypotension was attributed to the hypovolemic status or dehydration secondary to alcohol intake, as it immediately resolved following fluid administration. The patient did not develop bradycardia or it was masked by the paced rhythm generated by his cardiac resynchronization therapy defibrillator, given that the baseline rhythm was consistently sinus rhythm. A noteworthy symptom in this patient was wheezing. As stated previously, this patient had no episodes of bronchial asthma or exacerbation of heart failure. The wheezing persisted until the morning of day 3 (approximately 60 h after carvedilol ingestion) and improved following SABA treatment. No recurrence of wheezing supported the fact that it was caused by carvedilol. Weinstein et al. reported the case of a 22‐year‐old woman who experienced wheezing 15 min after ingesting 1,000 mg atenolol[7](#ams2475-bib-0007){ref-type="ref"}, which also improved with SABA given within 2 h. To the best of our knowledge, this is the only reported case of wheezing caused by a β‐blocker overdose, which makes the present case noteworthy.

This patient had significant wheezing without cardiovascular dysfunction. Although the patient denied a history of bronchial asthma, he might have had a subclinical asthmatic component.

Evidence‐based consensus suggests that the lowest toxic oral dose of carvedilol for adults is 1,050 mg. The maximum single therapeutic dose is typically recommended at 50 mg.[6](#ams2475-bib-0006){ref-type="ref"} The present patient had ingested 300 mg carvedilol, which is lower than the reported toxic dose. However, knowledge regarding carvedilol intoxication vis‐à‐vis propranolol intoxication is scarce.[8](#ams2475-bib-0008){ref-type="ref"} Furthermore, the main symptom in this case of wheezing was significant relative to the carvedilol dose, which is reasonable given that the blood concentration of a β‐blocker was previously shown to have no association with the severity of β‐blocker intoxication.[5](#ams2475-bib-0005){ref-type="ref"} However, the time for which the wheezing and hypoxia persisted (maximum 60 h) was reasonable given the half‐life of the drug. Thus, any patient who has ingested a supratherapeutic dose of carvedilol should be cautiously monitored for complications such as wheezing.

There are some proposed treatment options for β‐blocker intoxication.[9](#ams2475-bib-0009){ref-type="ref"} Pharmacological therapies include glucagon and catecholamines given i.v.[9](#ams2475-bib-0009){ref-type="ref"} Glucagon exerts positive inotropic and chronotropic effects on the myocardium by stimulating adenyl cyclase, similar to catecholamines. Cardiovascular symptoms are the main reported indications of glucagon. Because it was unclear as to how the wheezing would respond to glucagon in the present case, we gave only inhaled procaterol to our patient. Activated charcoal could also be used for intoxication in general. Non‐pharmacologic therapies include cardiac pacing to maintain the heart rate; in addition, extracorporeal circulatory support and an aortic balloon pump could be considered for a prolonged and refractory cardiovascular compromise.[9](#ams2475-bib-0009){ref-type="ref"}, [10](#ams2475-bib-0010){ref-type="ref"} The present case suggests that the repeated use of SABA might be effective while wheezing persists. There is some evidence indicating that non‐invasive positive pressure ventilation could lead to clinical improvement of acute asthma.[11](#ams2475-bib-0011){ref-type="ref"} Given that β‐blocker intoxication is theoretically reversible, non‐invasive positive pressure ventilation can be an option for managing bronchospasm caused by β‐blocker intoxication that is refractory to SABA.

Conclusion {#ams2475-sec-0007}
==========

We report a case of wheezing caused by carvedilol intoxication, which was successfully treated with SABA. Although the reported manifestations of β‐blocker intoxication are mostly cardiac dysfunctions, clinicians should also recognize that wheezing or bronchospasm can develop following β‐blocker intoxication, for which SABA could be indicated.
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